A kinetic study of an unstable enzyme measured through coupling reactions. Application to the self-inactivation of detergent-solubilized Ca(2+)-ATPase from sarcoplasmic reticulum.
A methodology for the kinetic study of the self-inactivation of an unstable enzyme has been developed by using the transient-phase approach when the enzymatic activity is measured through a coupled enzyme system. An experimental design has been developed and applied to the inactivation of the Ca(2+)-ATPase from sarcoplasmic reticulum solubilized in the monomeric state. The catalytic activity of the ATP hydrolysis is determined in the presence of pyruvate kinase and lactate dehydrogenase as auxiliary enzymes, and the oxidation of the last substrate, NADH, is continuously monitored. The experimental results show that both substrates, ATP and calcium, protect against enzyme inactivation. This enzyme, the monomeric ATPase, fulfills the catalytic cycle of the native ATPase, and free enzyme and first-calcium bound enzyme are proposed as the intermediates which are being inactivated.